The catalogue contains 199 confirmed cases of binary systems containing at least one pulsating component of δ Sct type. The sample is divided into subgroups in order to describe the properties and characteristics of the δ Sct type stars in binaries according to their Roche geometry. Demographics describing quantitatively our knowledge for these systems as well as the distributions of their pulsating components in the Mass-Radius, Colour-Magnitude and Evolutionary Status-Temperature diagrams are presented and discussed. It is shown that a threshold of ∼13 days of the orbital period regarding the influence of binarity on the pulsations is established. Finally, the correlations between the pulsation periods and the orbital periods, evolutionary status, and companion's gravity influence are updated based on the largest sample to date.
INTRODUCTION
The single pulsating stars of δ Scuti type range between A-F spectral types and have mass values between 1.4-3 M ⊙ . They lie inside the classical instability strip and their luminosity classes range between III-V (Breger 2000) . They potentially exhibit radial and non radial pulsations with frequencies ranging between 3-80 cycle d −1 (Breger 2000) and can oscillate in both p and g modes. The origin and the evolution of their intrinsic oscillations are in general explained by the κ-mechanism mostly due to partial ionization of HeII (Houdek et al. 1999; Balona et al. 2015 , and references therein) and with a small contribution of the combined HI and HeI ionization zone (Castor 1968) . However, recent results by Antoci et al. (2014) and Grassitelli et al. (2015) show that the κ-mechanism is insufficient to explain all the frequency modes, especially the high-order, non-radial ones. According to these works the turbulent pressure in the Hydrogen convective zone can be considered as an additional pulsations driving mechanism.
Binary systems are stellar objects that can be considered as the most powerful tools for astronomers to derive absolute stellar parameters (e.g. masses, radii, luminosities) and to create stellar evolutionary models. The eclipsing systems, in particular, provide the means for accurate determi-⋆ E-mail: alliakos@noa.gr nation of those parameters, which can be easily calculated by modelling their light and radial velocity curves (hereafter RVs). Moreover, binary systems also provide an extra tool, namely the orbital period analysis (i.e. O − C or ET V analysis), which is essential for understanding the binary interaction and the physical mechanisms (i.e. mass transfer) that modulate their orbital period.
δ Scuti stars in binary systems show slight difference in comparison with the single ones regarding the evolutionary stage, since they are located mostly inside the Main Sequence band ) and only few of them have left it. On the other hand, single and binary δ Scuti stars show similar oscillation properties. The first notification of this kind of systems was made by Mkrtichian et al. (2002) , who introduced the Algol-type mass accreting pulsators of (B)A-F type as a new class of stellar systems that is commonly referred as 'oEA stars' (i.e. oscillating eclipsing systems of Algol type). It should be noticed that this definition is general and can also be applied to binaries that include pulsating stars of another type (e.g. γ Doradus, β Cephei, RR Lyrae, Classical Cepheids), but until 2002 systematic works had been made only for binaries with δ Scuti stars. According to Mkrtichian et al. (2003) and Soydugan et al. (2006b) the discrepancy in evolution between single and binary members δ Scuti stars can be explained by the mass transfer and the tidal distortions caused by the companion of the pulsator during or even before its Main Sequence life. The history of the pulsating stars in binaries covers the last ∼25 years, while, in particular for the binary δ Scuti stars, during the last ∼10 years a lot of research papers have been published showing significant evolution in our understanding about their properties. In general, the systematic cataloguing of binary pulsators began from Szatmary (1990) , who published a catalogue with all the known pulsating stars that potentially belong to binary systems. Ten years later, due to the increasing number of discoveries, a need for further classification according to the pulsations type was revealed. Rodríguez et al. (2000) published a catalogue with all the known δ Sct stars and pointed out that 86 of them belong to binary or multiple systems. Rodríguez & Breger (2001) , based on the catalogue of Rodríguez et al. (2000) , listed tables with 15 δ Sct stars in total that are members of binaries. The first results concerning physical properties of the binary δ Sct stars were published by Soydugan et al. (2006b) , who noticed for the first time the connection between pulsation and orbital periods for eclipsing binaries with a δ Sct member using a sample of 20 systems. A few months later, Soydugan et al. (2006c) published lists with confirmed and candidate such systems. A few years later, Zhou (2010) published a catalogue containing 89 systems with an oscillating member and distinguished them according to their pulsational properties. , after a long term observational campaign on more than 100 eclipsing systems-candidates for including a δ Sct component, published an updated catalogue with 75 confirmed cases and derived new correlations between their fundamental stellar characteristics. Zhang et al. (2013) presented the first theoretical approach for the connection between orbital and dominant pulsation periods for specifically δ Sct stars in binaries. Chang et al. (2013) published the most recent catalogue of δ Sct stars (1578 in total) including 141 cases that are members of binary or multiple systems. Finally, Liakos & Niarchos (2015 published an updated catalogue containing the currently known binary δ Sct stars and noticed for first time that there is a threshold in the orbital period beyond which there is no influence of the binarity to the pulsations.
Similar studies for other pulsating stars in binaries were made by Cakırlı &İbanoǧlu (2016), who found similar correlations between pulsation-orbital periods and pulsation period -log g for the γ Dor-binary members, and by Skarka et al. (2016) who published a review for RR Lyrae type pulsators in binary systems.
The present catalogue contains all the currently known binaries with at least one δ Sct member. Each system included here was extensively checked by using all the available information from the literature, was characterized and categorized according to its Roche geometry. The novelty of this catalogue in comparison with the respective previous ones (e.g. Soydugan et al. 2006c; Liakos & Niarchos 2015 is that it also contains systems on wide orbits (i.e. visual binaries) as well as systems with unseen companions (i.e. their binarity was detected through dominant pulsation frequency modulations, see Shibahashi & Kurtz 2012) . Each individual case is given the corresponding literature references that contain exactly the information for its properties (e.g. basic orbital and physical parameters, pulsation analysis). This provides the means for the reader to directly check each value listed as well as, in some cases, the chronicle of the system. In addition, the apparent limit of ∼13 days (Liakos & Niarchos 2015 , that separates the systems whose intrinsic pulsations of their δ Sct stars are affected by the binarity, seems to be well established. Given that the present sample is much larger than all those used in previous studies for the correlations between fundamental stellar characteristics of these systems, updated ones are also presented. Finally, one of the most important contributions of this paper is the list with the ambiguous cases, which can be used for future target selection for observations with the aim to check them for pulsations and/or binarity.
THE CATALOGUE
The catalogue consists of five lists given in Tables 1-5 of this paper. It contains all of the currently known binaries with a δ Sct component, ambiguous ones, and others that were incorrectly reported as being of this type. This catalogue is online 1 and is frequently updated. Tables 1, 2 , and 3 include all of the currently known binary systems (199 systems) hosting at least one pulsating component of δ Sct type (203 pulsators). The whole sample is divided into two main groups according to the orbital period (P orb ) value of the systems. Particularly, Table 1 includes the 118 systems with P orb < 13 days, while Table  2 those with P orb > 13 days. This separation of the sample is based on the arguments given by Liakos & Niarchos (2015 . the pulsations are not affected by the binarity in systems with P orb > 13 d) and is further discussed in Section 3. The sample of each table is further subdivided according to the Roche geometry of the systems, since the properties of each subgroup are different (see Sections 4, 5). In particular, they are divided into 'Semidetached' (the non-pulsating star fills its Roche lobe), 'Detached', and 'Unclassified' systems (i.e. unknown geometrical configuration) . Tables 1 and 2 include: the name of the system, its orbital period (P orb ), the dominant pulsation frequency (f dom ) (i.e. the frequency with the largest amplitude) of its δ Sct star and its corresponding amplitude (A) in a given filter (e.g. B, V , b, y, W =white light, Kp=Kepler, Hp=HIPPARCOS, CoR=CoRoT), and the system's type of variation (T oV ) (i.e. E=Eclipsing Binary, SB=Spectroscopic Binary; 1=Single line; 2=Double line, EV =Ellipsoidal Variable, V is=Visual Binary, O − C=system with its δ Sct star showing cyclic variation of its dominant pulsation period). Moreover, the absolute parameters of the δ Sct star (M pul , R pul , T pul , log g pul ) as well as those of its companion (Mcomp, Rcomp) are also listed. The symbols M, R, T, log g correspond to the standard quantities i.e. mass, radius, temperature and gravity acceleration value, respectively. Moreover, the orbital separation of the system's components (a) and their mass ratio (q) are also presented. In many cases some of the values of the absolute parameters are marked with an asterisk (*). In general, many authors, in absence of RVs measurements, assume the mass value of the primary component according to its spectral type and its luminosity class (i.e. MS star). The rest parameters, however, follow this assumption (e.g. Soydugan et al. 2009 Soydugan et al. , 2011 Liakos & Niarchos 2013b; Lee et al. 2016a,b; Guo et al. 2016) . Table 3 contains binaries with a δ Sct component for which no exact P orb values have been determined so far. These systems are also considered as unclassified ones, but they are not used in any of the following correlations (Section 4). In the last column of Tables 1-3 the respective reference codes for each system are given and they are fully explained at the bottom of the tables. For many systems additional comments (e.g. cross-identification names, special properties) are also given as tablenotes and they are very useful for literature search. The orbital period values for the majority of the eclipsing binaries were taken from Kreiner et al. (2001) ; Kreiner (2004) , while for the Kepler systems from Slawson et al. (2011) and Kirk et al. (2016) . In Tables 1-3 the errors are given alongside values in parentheses and they correspond to the last digit(s). Table 4 includes the cases which had been previously reported as binaries with a δ Sct member, but now they are considered as ambiguous ones. The challenging reasons for these cases to be members of the binary δ Sct stars group are: a) questionable binarity, b) questionable pulsational behaviour, and c) incorrect classification in the first place. The majority of these cases were reported in the catalogues of Szatmary (1990) , Rodríguez et al. (2000) , Zhou (2010), and Chang et al. (2013) , while the most of the Kepler stars/systems were listed by Uytterhoeven et al. (2011) and Bradley et al. (2015) . Table 5 contains the rejected cases of binaries with a δ Sct component. Most of them were also listed in the aforementioned catalogues, but it was found that either they are not binaries or they do not exhibit pulsations of δ Sct type. Each individual case of these tables was examined carefully and the final comments are based on an extensive literature search. The first column contains the name of the star/system, the second one comments for each case, while in the last one are given the relevant reference codes.
In all tables the objects are presented in alphabetical order according to either their GCVS (General Catalogue of V ariable Stars) designation or to their individual catalogue name. In general, the reference codes are written in the form 'XXXN N ', where 'XXX' corresponds to the first three letters of the first author's surname and 'N N ' to the year of the publication. The reference codes in the last columns of the tables are given in chronological order. At the bottom of the tables, the references are given in alphabetical order. It should be mentioned that only the most important references are given for each case and it is recommended for the reader to also check the references therein for a more comprehensive view.
The results from light curve modelling and pulsation analysis for KIC 06629588 and KIC 06669809 were briefly presented by Liakos & Niarchos (2016) , while the results (Roche geometry model and pulsation analysis) for KIC 10619109, KIC 11175495, KIC 10686876, and WX Dra (=KIC 10581918) are presented here for first time. For all these systems a detailed analysis will be presented in a future paper. The detailed results for GQ Dra are not yet published, but the value of f dom was kindly provided through a private communication with B. Ulas. Gaulme & Guzik (2014) 
DEMOGRAPHICS
In this section we present various demographical diagrams showing distributions of the binaries with a δ Sct component according to their physical and/or geometrical properties (e.g. Mass, radius, Roche geometry).
In Fig. 1 the demographics of the sample of the binary δ Sct stars according to the Roche geometry configuration of the system in which they belong is presented. In the same plot, similar demographics are also given for the binary δ Sct stars in systems with P orb < 13 days, since they are the only ones that are used for the correlations of physical parameters in the next section. In Fig. 2 the demographics of the binary δ Sct stars in systems with P orb < 13 days and with known absolute parameters is also presented. In this graph, the sample is divided into three different groups according to the information used for the calculation of their absolute parameters. In particular, the first group (SB2+E) contains the δ Sct stars in systems which are both eclipsing and double-line spectroscopic binaries and whose their absolute parameters were calculated from data derived from the analysis of RVs and light curves. The second group (E or EV) includes the δ Sct stars in eclipsing and ellipsoidal systems for which there is no spectroscopic information so far. The calculation of their absolute parameters is based only on the light curves solution and on assumptions for the mass of the primary star according to theoretical models. The third group (SB1+E or SB1(2)+EV) hosts the δ Sct stars in systems which are either eclipsing and single-line spectroscopic binaries or ellipsoidal and single or double-line spectroscopic binaries. For these systems, an assumption for one absolute parameter (e.g. the mass of the primary star) has been made with the others following it.
The unclassified systems, regardless of their P orb value, are cases with unknown Roche geometry. Preventing reasons for their classification are: a) their light curves have not been obtained yet, b) their light curves are incomplete, c) their light curves are available but no analysis has been made, and d) the system is not eclipsing.
Systems with relatively long P orb values (e.g. > 100 days) can also be potentially considered as detached ones, but for reasons of homogeneity of the sample (i.e. lack of evidence) they are simply listed as unclassified. On the other hand, systems in eccentric and relatively wide (i.e. P orb ranging from tenths to millions of days) orbits (marked with the superscript 'e' in Tables 1-2 Left columns refer to δ Sct stars of all systems, while the right ones to those that belong to systems with P orb < 13 days.
detached ones (e.g. BS Aqr, IK Peg). The latter assumption is based on the works of Petrova & Orlov (1999) and Davis et al. (2013) , who concluded that eccentric semidetached systems are rather rare and their majority have relatively short orbital periods (i.e. they range between 0.5-12 days). According to our literature search, 56 cases are doubtful for being binaries with a δ Sct member. In particular, for 5 cases the binarity has not yet been proven, for 26 systems the pulsations occurrence is doubtful, 20 cases are indeed binaries that host a pulsator but the type of pulsations needs further investigation, and 5 cases are ambiguous concerning both the binarity and the existence of pulsations. The demographics of all these cases are shown in Fig. 3 , while details for each individual are listed in Table 4 .
On the other hand, another 42 cases are rejected from being members of this group (Table 5) , either because they were proven to be single stars or they are binaries but: a) none of their components exhibit pulsations, b) their pulsations type is different than that of δ Sct stars, and c) they have properties other than pulsational (e.g. flare stars). Fig. 4 shows the P orb − P puls diagram for all of the currently known δ Sct stars in binaries. In this plot 147 out of 203 cases are included with their respective values to be given in Tables 1 and 2 . 56 binary δ Sct stars are omitted because either their P pul or the P orb of their systems have not been determined so far (see Section 2 for details). The most important note that can be made for this diagram is the obvious existence of two subgroups. The first one includes the cases with the smaller values of P orb , while the second one those with larger P orb . The limit that has been set at P orb ∼ 13 days is arbitrary, it may be apparent and its exact value needs further clarification. However, the strong linear correlation between P orb − P pul for the systems with P orb < 13 days is obvious even by naked eye, while for those with larger P orb values these quantities seem to be uncorrelated. More systems with 10 < P orb < 30 days are needed for a better estimation of this boundary. With more data points in this area, maybe this limit can reach the value of P orb =30-40 days (i.e. log P orb ∼ 1.5−1.6). Therefore, for the correlations presented in the next section, only the properties of systems with P orb < 13 days are taken into account. Table 4 . Table 1 . List of binaries with P orb < 13 days containing a δ Sct component. . List of detached binaries with P orb > 13 days containing a δ Sct component. Circles, squares, and triangles symbols correspond to the stars that belong to semi-detached, detached, and unclassified systems with P orb < 13 days, respectively. Diamond and star symbols correspond to those that belong to detached and unclassified systems with P orb > 13 days, respectively. To avoid any clutter and make the figures easier to read, only the largest and the smallest error bars that delimit the range of uncertainties are plotted.
In Fig. 5 the location of the binary δ Sct stars within the Mass-Radius (M − R) diagram is shown. Zero and Terminal Age (ZAMS and TAMS, respectively) Main Sequence lines (for solar metallicity composition, i.e. Z=0.019) were taken from Girardi et al. (2000) . Stars with accurately calculated parameters are considered those which are double-line spectroscopic eclipsing binaries, while all of the parameters of the rest of the systems are considered to be of lower accuracy. In this plot 84 δ Sct stars that belong to binaries with P orb < 13 days (for sample details see Fig. 2 ) and 12 cases that belong to systems with P orb > 13 days are shown.
The distribution of the binary δ Sct stars is plotted within the Hertzsprung-Russell (H − R) in Fig. 6 . ZAMS and TAMS lines as well as the evolutionary tracks for three different initial mass values and for solar metallicity composition were taken from Girardi et al. (2000) . The boundaries (B=Blue, R=Red) of the instability strip (IS) were taken from Soydugan et al. (2006b) . The sample is the same with that of Fig. 5 , except for one case (V577 Oph) whose temperature has not been found yet.
The locations of the binary δ Sct stars within the T eff − log g diagram are given in Fig. 7 . The sample consists of 87 δ Sct stars in binaries with P orb < 13 days and 20 more stars in systems with P orb > 13 days. The instability strip lines were taken from Murphy et al. (2015b) and correspond to modes with l 2, while ZAMS and TAMS lines, likely in Figs 5-6, were taken from Girardi et al. (2000) . 
CORRELATIONS
Following previous works (e.g. Soydugan et al. 2006b; Zhang et al. 2013 Figure 9 . The correlation between log P orb − log P pul of binary δ Sct stars in systems with P orb < 13 days. Three different linear fits (solid, dashed, and dashed-dotted lines) on different data samples (all, semi detached, and detached systems) are shown.
fundamental stellar parameters are presented here for the systems with P orb < 13 days (i.e. the first subgroup of Fig. 4 ). The first correlation concerns the connection between P orb − P pul , which shows the dependence of the pulsations of the δ Sct star on the orbital period value of the system. In Figs 9 and 10 the linear fits using logarithmic (Fig. 9) and decimal ( Fig. 10) values of three different data samples are shown. The first fit was made on all data points (114), the second one on points that correspond to semi-detached systems (66), and the third one on those corresponding to detached systems (25). Plots and correlations are made for both logarithmic and decimal values so that can be directly compared with those of previous studies (Soydugan et al. 2006b; Zhang et al. 2013) . The correlations between P orb − P pul for each sample along with the respective correlation coefficient r are presented below: for δ Sct stars in Semi Detached binaries:
log P pul = −1.53(3) + 0.54(8) log P orb , with r = 0.62 (1) P pul = 0.020(6) + 0.012(2) P orb , with r = 0.61 (2) for δ Sct stars in Detached binaries:
log P pul = −1.43(7) + 0.49(13) log P orb , with r = 0.60 (3) P pul = 0.043(9) + 0.007(2) P orb , with r = 0.61 (4) for δ Sct stars in all known close binaries (Detached, Semidetached, unclassified): log P pul = −1.50(3) + 0.50(6) log P orb , with r = 0.62 (5) P pul = 0.031(4) + 0.009(1) P orb , with r = 0.62
The second correlation shows the dependence between the pulsation periods of the binary δ Sct stars and their evolutionary stages. Fig. 11 shows the fit on the log g − log P pul values of the binary δ Sct stars. It should be noted that the log g values of the pulsators, when not directly given in the literature, were calculated using the following formula: log g pul = 4.438 + log M pul − 2 log R pul
where 4.438 is the log g value of the Sun (in cm s −2 ), while Figure 10 . The same as in Fig. 9 , but for the decimal P orb −P pul values. Fit based on all systems Figure 11 . The correlation between log P pul − log g of binary δ Sct stars in systems with P orb < 13 days.
the mass (M pul ) and the radius (R pul ) of the star are given in solar units. The errors of log g values for 21 out of 82 binary δ Sct stars are not given in the literature. Therefore, their error values were assigned the average values of the errors of the stars of other systems whose absolute parameters were calculated based on the same available information. The reliability and the accuracy of the log g value and its error are directly connected to the available information for their derivation (e.g. RVs+light curves model, or light curves model only). In particular, we found 0.05 as an average log g pul error value for SB2+E, 0.16 for E, 0.06 for SB1, 0.1 for SB2+EV, and 0.07 for SB1+E systems. The whole sample consists of 82 stars, whose details are given in Table 1 and their demographics are shown in Fig. 2 . Based on the above assumptions, the following correlation is derived: log g = 3.33(1) − 0.50(1) log P pul , with r = 0.68
The gravitational force per gram matter of the pulsator's surface F/M pul expresses the influence of the companion's gravity to the P pul of the δ Sct star. The mass transfer is not taken into account in this correlation, although it probably plays a crucial role in the P pul modulation. However, so far, it is the only way to quantify the influence of the binarity on the dominant oscillation frequency. For the calculation of the F/M pul the formalism of Cakırlı &İbanoǧlu (2016, eq. 10) was used. The F/M pul is derived for each system in cgs units (i.e. dyn gr −1 ), while the P pul is expressed in days. For the F/M pul values for which no errors exist in Figure 12 . The correlation between log F/M pul − log P pul of binary δ Sct stars in systems with P orb < 13 days.
the literature we assigned errors following the same method as in the previous correlation (eq. 8). We found 0.003 as an average F/M pul error value for SB2+E, 0.008 for SB2, 0.059 for E, 0.040 for SB2+EV, and 0.007 for SB1+E systems.
The sample for the correlation between F/M pul − P pul consists of 68 pulsators. In particular, 49 of them belong to semi detached, 14 to detached, and 5 to unclassified systems. In Fig. 12 the fit on the log P pul − log
values is shown. The relation between gravitational force per surface gram matter is the following: log P pul = −0.71(2)−0.213(7) log F M pul , with r = 0.49 (9)
DISCUSSION AND CONCLUSIONS
The current study presents the most complete up-to-date catalogue of δ Sct stars in binaries. 203 δ Sct stars in 199 binary systems are included and they are distinguished according to the available information and their characteristics (i.e. P orb and Roche geometry configuration). Moreover, demographics for these systems relevant to our knowledge about them, their distribution within the stellar evolutionary diagrams as well as updated correlations between their fundamental properties are also presented. The sample of this study is divided into two groups according to the orbital period values of the systems, with the limit to be set on P orb = 13 days. This limit should be considered as a non-strict one and its assumption was based on the distribution of the systems within the log P pul − log P orb plot (Fig. 4 ). For systems with P orb values greater than 13 days it seems that the P pul is not affected by the binarity at all, while those having P orb <13 days form a 'band' with a clear linear correlation between orbital and pulsation periods. However, there is no doubt that this arbitrary limit might move to a larger P orb value, if more systems with P orb ∼ 13 days will be discovered. Thus, for the time being, in absence of more such systems, this limit seems to differentiate in a satisfactory way the binary δ Sct stars, whose dominant oscillation frequency is influenced by the presence of a companion.
The P pul − P orb dependence in systems with P orb < 13 days as well as the limit of P orb = 13 days cannot be explained so far with high certainty and with a quantitative way. Speaking qualitatively, we can say that in short-period (i.e. P orb < 13 days) detached systems the tidal effects may play an important role to the pulsation frequency modulation. Although tidal potential excites g-mode pulsations (Zahn 2008 (Zahn , 2013 Hambleton et al. 2016) , there is probably an influence to the p-modes and/or to the radial mode of the pulsating member of the system. In oEA stars this dependence seems to be more complicated because the mass transfer rate may be also a determining parameter additionally to the tidal interaction influence in the pulsations likely in detached systems.
Updated correlations between P pul − P orb according to the geometrical status of the systems with P orb < 13 days are also derived. The comparison of equations 1, 3, and 5 with the respective ones of Liakos et al. (2012, eq. 1-3) shows that the correlations have not changed significantly, although the present sample is ∼ 50% larger than that of 2012. On the other hand, if we compare the decimal forms of P pul − P orb correlations (eq. 2, 4, and 6) with the respective one of Soydugan et al. (2006b, eq . 1), we can see that the slope has been changed to almost half of its initial value. The present correlation has to be considered as more accurate since the sample is ∼ 5 times larger than that of Soydugan et al. (2006b) . Finally, since these empirical correlations show that the coefficient of log P orb in equations 1, 3, and 5 is far away from 1, regardless of the Roche geometry configuration of the systems, the theoretical approximation made by Zhang et al. (2013, eq . 7) may need further examination.
Figs 5, 6, and 7 show the distributions of the binary δ Sct stars within the well known H − R, M − R, and T eff − log g diagrams. From these diagrams, nine pulsators have been found to be slightly evolved lying beyond the TAMS line. On the other hand, four δ Sct stars which are the primary components of RZ Cas, AS Eri, AO Ser, and VV UMa lie below (but very close to) the ZAMS lines of M − R and T eff − log g diagrams, but above the ZAMS in the H −R diagram. Therefore, it can be plausibly concluded that, since more than ∼ 85% of these stars lie between ZAMS-TAMS limits, the δ Sct stars in close binaries can be considered as Main-Sequence pulsators. Moreover, in Figs. 6 and 7 it is shown that ∼ 15% of these stars lie beyond the blue edge of the instability strip, while only ∼ 6% of them are located below the red edge. Small discrepancies regarding the location of the stars close to the boundaries of the Instability Strip probably come from the different theoretical evolutionary models used for the ISB-ISR lines of the H − R and T eff − log g diagrams.
From the present sample it is found that the frequencies range of the currently known δ Sct stars in binaries is 4-64 cycle d −1 . The slowest pulsator (f dom = 4 cycle d −1 ) belongs to γ Boo, while the fastest one (f dom = 64.4 cycle d −1 ) to KIC 11175495. Unfortunately, the absolute parameters of these two systems have not been calculated to date. However, based on those located outside the Main Sequence limits and mentioned in the previous paragraph, it is found that the less evolved stars pulsate with f dom values greater than 48 cycle d −1 , except for that of AO Ser. On the other hand, the more evolved pulsators oscillate with f dom values less than 20 cycle d −1 . The updated correlation between log g − log P pul (eq. 8) shows significant change from that derived by Liakos et al. (2012, eq. 5) . In the present study, the sample used for this correlation is ∼ 35% larger than that of 2012, and, in addition, a new approach regarding their reliability (i.e. errors) was used. For these two reasons, the present correlation can be considered as more realistic and better approximated. Binary δ Sct stars with log g > 3.96 and log P pul < −1.36 (=f dom > 23 cycle d −1 ), i.e. the younger and faster pulsators, follow very well the P pul − log g trend (Fig. 11) , while the scatter around the fitted line is larger for the older and slower pulsators, especially for those belonging to semi-detached systems. This is probably related to the mass transfer occurrence between the binary members as well as to their evolution. The pulsations in binary δ Sct stars can potentially begin during the very early stages of their MS life or even before it. According to the distribution shown in Fig. 8 , it can be concluded that as the pulsator evolves its dominant pulsation frequency is decreased following the well known frequency evolution of the single pulsating stars. However, at the same time its companion is also evolving, although with slower rate (it should be noted that the pulsators almost always have greater mass than their companions-see Table 1 ), thus the mass transfer rate is accelerated and the pulsations are certainly affected. Speaking qualitatively, it can be said that probably there is a critical mass gain value of the pulsator after which the correlation between its evolutionary status and its dominant pulsation frequency is agitated. All the above stand for the δ Sct stars in semi-detached systems of our sample. On the other hand, the pulsators of the detached systems show slightly different behaviour, but it should be noted that the present sample of δ Sct stars in detached systems is much less than the aforementioned one. However, there are only three cases (CoRoT 105906206, HD 172189, and FL Ori) clearly deviating from the log g − log P pul fit (between 4.4 < log g < 3.5 and −1.3 < log P pul < −0.96), while the three last ones follow it very well. A careful examination of the deviating systems was made, but no obvious similarities (e.g. close mass ratio values) were found. Therefore, with the present sample, the reason of their deviation cannot be explained and more systems have to be added for more certain conclusions.
In order to compare the present correlation between log F M pul − log P pul with that derived by Soydugan & Kaçar (2013, eq . 7) a change in the P pul measurement units of equation 9 is needed. Therefore, by expressing the P pul in sec instead of days, the intercept of equation 9 becomes 4.2(6). Thus, we can see that the intercepts of the compared equations are quite similar, if we take into account the error bars, but, contrary to that, their slopes differ significantly. We found a slope of -0.213(7), while the respective value of Soydugan & Kaçar (2013) is -0.40(6) . At this point, it has to be noted that the approximations for this correlation are also different between these two studies. We used a sample of 68 stars by taking into account the reliability of their absolute parameters (i.e. errors), while Soydugan & Kaçar (2013) were based only on the 21 cases with accurate measured absolute parameters. If we use only the stars of our sample with the highest certainty on their absolute parameters (i.e. those that belong to SB2+E systems), then a relation very similar to that of Soydugan & Kaçar (2013) is derived.
The geometrical configurations of the unclassified eclipsing systems are expected to be determined after a simple light curves analysis. For the ellipsoidal variables and for the spectroscopic binaries, which might also be eclipsing ones but they have not been observed yet, maybe photometric modelling is feasible. Contrary to these, for the spectroscopic non-eclipsing binaries, for the systems whose binarity was discovered by the O − C variation of their f dom , and for the visual binaries we cannot expect any Roche geometry determination.
The most important thing for the future study of this group of stars is undoubtedly the enrichment of the current sample in order to establish further and with higher certainty the present correlations. However, in order to determine more accurately the absolute parameters of the currently known systems, spectroscopic surveys, especially for the eclipsing ones, are strongly recommended, given that the combination of RVs and light curves modellings provides the ultimate knowledge for a system. Theoretical approximations regarding the connection between P pul − P orb as well as the limit of 13 days in P orb are also of high importance, since only a one such study exists so far. Regarding new discoveries, good targets for ground-based photometry and/or spectroscopy can be considered the cases whose pulsations type are unclear (see Table 4 ). In addition, new observational campaigns and extensive search in the data of space missions such as Kepler are needed to be done in order to discover new cases.
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